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Abstract 


Objective: There is increasing evidence that the coexistence 
of diabetes and eating disorders (ED) leads to poor glycemic 
control and an increased risk of long-term complications. 
Methods: In a questionnaire- and interview-based study, a 
sample of 36 out of originally 38 (94.7%) diabetic patients with 
an ED (type-1: n=13, type-2: n=23) was assessed after a period 
of about 2 years in order to determine the course of EDs, body 
mass index (BMI), glycemic control, and psychiatric symptoma- 
tology. Results: Five patients (13.9%) of the total sample 
showed full remission for at least 12 consecutive weeks. Twenty- 
two patients (61.6%) showed no change in the diagnosis of the 
ED. Four patients (11.1%) shifted from subclinical to clinical 
EDs and five patients (13.9%) vice versa. Of the eight patients 
who went on to psychotherapy, only one patient (12.5%) showed 
full remission. Emotional distress of type-2 diabetics was 
considerably higher compared to type-l diabetics, which was 
rather low at baseline. Except interpersonal distrust as one ED- 
related variable, no significant change of any psychological 
variable could be observed in the type-1 diabetic sample during 
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follow-up. Of the 13 type-1 diabetic patients with an ED, five 
patients deliberately omitted insulin in order to lose weight. 
These patients showed a more serious psychopathology with 
regard to each measured psychological variable, a higher BMI, 
and worse metabolic control compared to those without insulin 
omission. Type-2 diabetics showed a significant increase in drive 
for thinness and body dissatisfaction. No considerable change 
could be observed with regard to BMI, glycemic control, and 
depressive and global psychiatric symptomatology in either 
diabetic subsample during follow-up. Conclusion: EDs tended to 
persist over time with a considerable shift within the different 
types of EDs. Insulin-purging in type-1 diabetics was associated 
with enhanced psychopathology, higher BMI, and worse 
metabolic control. Both mean body mass and ED-related 
symptoms such as “drive for thinness” and “body dissatisfac- 
tion” increased in the average obese type-2 diabetic sample, 
illustrating the vicious circle of low self-esteem, enhanced 
restraint eating, and binge eating in weight control measures. 
© 2001 Elsevier Science Inc. All rights reserved. 


Introduction 


Intensive research on the comorbidity of eating disorders 
(ED) and type-1 diabetes has been carried out in the past 15 
years [1-4]. Although there is some theoretical rationale to 
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predict that EDs may be more prevalent in diabetics com- 
pared to the normal population, the majority of controlled 
studies failed to show a higher prevalence of EDs in type-l 
and type-2 diabetic patients [4-15]. However, Jones et al. 
[16], studying a typical high-risk population of female 
diabetic adolescents, demonstrated a higher prevalence of 
EDs compared to a nondiabetic age-matched control group. 
Diabetic patients with an ED have been paid considerable 
attention especially with regard to the expected worse 
glycemic control and the higher risk of early diabetic 
lesions. The majority of controlled studies, which have been 
conducted solely on type-1 diabetics, demonstrated a worse 
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metabolic control of type-1 diabetics with an ED [7,16-19] 
compared to noncomorbid samples. Nevertheless, two stud- 
ies [13,14] failed to show a significant difference in meta- 
bolic control. 

Follow-up data on diabetic patients with an ED are 
rare and not consistent. Rydall et al. [20] studied 91 
young women with type-1 diabetes over a period of 4 
years. Disordered eating behavior was common and 
persistent in these women and was associated with 
impaired glycemic control and a higher risk of diabetic 
lesions. Bryden et al. [21] interviewed 65 of originally 
76 male and female diabetic adolescents after 8 years. 
This study failed to show evidence of an increase in the 
prevalence of clinical and subclinical EDs although it 
did reveal continuing and increasing concern about 
weight and shape that corresponded with the increase 
in weight gain. Diabetic patients with an ED or delib- 
erate omission of insulin (insulin-purging) showed worse 
glycemic control compared to noncomorbid diabetic 
controls. However, these differences did not reach stat- 
istical significance. 

Within the scope of an epidemiologic study on the 
comorbidity of EDs and diabetes mellitus published 
recently [22-25], the purpose of the current paper was to 
investigate the course and outcome of EDs within a 
diabetic sample of type-l and type-2 diabetics over a 
period of 2 years on average. In addition, we examined 
the significance for outcome of a number of variables 
believed to be associated with EDs and diabetes mellitus, 
including body- and self-acceptance, depression, psychi- 
atric symptomatology, body mass index (BMI), and dia- 
betic control. 


Method 
Participants 


Participants were outpatients with type-l and type-2 
diabetes consecutively referred to 12 diabetic centers in 
two German cities between January 1995 and March 1996. 
As has been described elsewhere [22,23], 13 patients with 
type-1 diabetes (4.0%) and 23 patients with type-2 dia- 
betes (6.7%) out of 663 diabetics [type-1: 341 (51.4%); 
type-2: 322 (48.6%)] met the DSM-IV criteria for an ED. 
Of the 38 diabetic patients with an ED, five patients with 
type-1 diabetes (13.2%) reported deliberate omission of 
insulin in order to lose weight. After 2.2+0.47 years, the 
38 patients were contacted by telephone and invited to 
participate in a follow-up study. They were compensated 
for their time (200 DM for the follow-up assessment). The 
completion rate was high at the 2-year follow-up (36; 
94.7%): One patient refused to participate, while another 
could not be reached. Eight patients (22.2%; two type-1 and 
six type-2 diabetics, exclusively women) had gone into 
psychotherapy (two as in-patients, two as in- and out- 


Table 1 
Description of the sample of type-1 and type-2 diabetic patients with an ED 
at the 2-year follow-up (N = 36) 


Type of diabetes Type-1 (n=13) Type-2 (n=23) 
Mean age (years) 34.7+6.3 49.9+10.4 
Male (%) 23.1 (n=3) 30.4 (n=]7) 
Female (%) 76.9 (n=10) 69.6 (n= 16) 
Duration of diabetes (years) 13.7+7.9 12.2+6.3 
Duration of the ED (years) 12.9+7.1 23.2+8.8 

BMI (kg/m?) 27.0+6.0 30.9+4.8 
Relative HbAl(c) 1.6+0.5 1.6+0.3 


patients, and four as out-patients) after the initial examina- 
tion. Table 1 illustrates the two subsamples of type-l and 
type-2 diabetic patients with and without psychotherapy at 
the 2-year follow-up. 


Instruments 


Structured Interview for Anorexia and Bulimia nervosa 
(SIAB) 

As in the epidemiological study [22,23], we used the 
SIAB [26,27]. The SIAB is a highly structured interview 
with a well-documented reliability and validity in patients 
with EDs [27]. The interview was generated for the 
assessment of specific as well as general psychopatho- 
logy of EDs. Participants were interviewed by the same 
two trained professionals who performed the interviews 
at baseline. 


Eating Disorder Inventory (EDI) 

Psychological features of body image and eating behavior 
were assessed by the eight subscales ofthe German version of 
the EDI: “drive for thinness,” “bulimia,’” “body dissatisfac- 
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tion,” “ineffectiveness,” “perfectionism,” “interpersonal 
distrust,”” “interoceptive awareness,” and “maturity fears” 
[28,29]. The EDI has been used widely demonstrating good 


reliability and validity. 


cc 


Symptom Check List (SCL-90-R) 

The current psychological symptoms were measured 
by the SCL-90-R [30,31]. This self-report was primarily 
designed to reflect the psychological symptom pattern in 
both “normal” respondents and psychiatric patients. The 
SCL-90 provides scores on nine subscales (somatization, 
obsessive compulsive, interpersonal sensitivity, depres- 
sion, anxiety, hostility, phobic anxiety, paranoid ideation, 
and psychotic behavior) as well as an overall index of 
distress [Global Severity Index (GSD]. GSI r values 
between 60 and 70 are associated with pronounced 
psychological symptoms, and t values above 70 are 
associated with high psychological strain. Compared to 
a standardized psychiatric interview, Peveler and Fair- 
burn [32] could demonstrate a good validity of the 
SCL-90 in a sample of type-1 diabetics suffering from 
bulimia nervosa (BN). Rief and Fichter [33] could 
demonstrate good internal consistency and discriminative 
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Table 2 
Course of EDs of the total sample (N=36) 


Diagnosis at follow-up (T2) 
AN BN BED EDNOS No diagnosis 


Diagnosis at baseline (T2) 


AN 1 1 
BN 1 1 3 
BED 2 8 5 3 
EDNOS 2 1 6 2. 


Clinical ED=AN and BN; subeclinical ED=EDNOS and BED. 


validity in two samples of psychosomatic and anorectic 
patients, respectively. 


Beck Depression Inventory (BDI) 

Depressive symptoms were assessed by the 21-item BDI 
[34]. The BDI has been studied extensively and shown to be 
both a reliable and valid measure of depression not only in 
psychiatric [35] but also in diabetic samples [36]. Values 
above 18 are of clinical significance. Psychometric instru- 
ments are of limited value with regard to ICD or DSM 
diagnoses. However, Lustman et al. [37] demonstrated high 
sensitivity (0.90-0.82) of the BDI at a cut-off score > 16 
with a predictive value of > 70% for major depression 
compared to the DIS-revised (National Institute of Mental 
Health Diagnostic Interview Schedule) in a sample oftype-1 
and type-2 diabetics. 


Diabetic control 

A standardization procedure was adopted to adjust for 
variations among different glycosylated hemoglobin (HbA1/ 
HbAlc) assays. According to the recommendations of the 
German Diabetic Society, we evaluated the relative HbA1/ 
HbAlc levels dividing every absolute HbAl or HbAllc level 
by the average of the reference range within every single 
assay [23,38]. 


Table 3 


Statistics 


Data were analyzed using SPSS 9.0 for windows. f test 
was used for dependent samples on the condition of a 
normal distribution. For the EDI scale “body dissatisfac- 
tion,” the corresponding nonparametric test (Wilcoxon test) 
was used. 


Results 


Table 2 illustrates the changes in diagnostic categories 
between time at baseline and follow-up assessment in the 
total sample (n=36). 

Five patients (13.9%) no longer fulfilled any criterion of 
an ED for at least 12 consecutive weeks, and 22 patients 
(61.1%) showed no change in the diagnosis of the ED. Four 
patients (11.1%) shifted from subclinical EDs [ED Not 
Otherwise Specified (EDNOS) and Binge Eating Disorder 
(BED)] to clinical EDs [Anorexia Nervosa (AN) and Buli- 
mia Nervosa (BN)] and five patients (13.9%) vice versa. Of 
the eight patients who had gone on to psychotherapy, only 
one patient (12.5%) showed full remission. Table 3 shows 
diabetic control [relative HbAl(c)], BMI, BDI, GSI, and 
EDI subscales scores at TI and T2. 

With the exception of “interpersonal distrust”’ as one of 
the EDI subscales, no significant change in any of the 
examined variables could be observed during follow-up 
within the comorbid type-1 diabetic subsample. However, 
type-2 diabetic patients with an ED scored significantly 
higher on the “drive for thinness” and “body dissatisfac- 
tion” scale at follow-up. As in the type-1 diabetic subsam- 
ple, no other significant change especially with regard to 
body weight and glycemic control could be detected. With 
regard to scores of 18 and 60 as values of clinical signific- 
ance in the BDI and SC1-90 (GST), respectively, mean scores 


Changes of the psychometric variables, BMI, and relative HbAl(c) during follow-up (T1-T2) 


Type-1 diabetes (n=13) 


Type-2 diabetes (n=23) 


Test/scales TI T2 TI 2 
EDI: 
Drive for thinness 25.7+8.6 24.8+7.5 n.s. 22.0+6.4 24.6+5.7 * 
Interoceptive awareness 21:I299 26.8+8.3 n.s. 30.6+8.0 29.7+9.2 n.s. 
Bulimia 19.2+9.0 18.6+7.7 n.S. 18.7+6.5 18.7+7.1 n.S. 
Body dissatisfaction 33.3+15.3 41.1+6.9 n.s. 25.9+3.1 38.2+33.3 Ex 
Ineffectiveness 30.6+4.9 24.7+11.4 n.s. 28.4+2.7 31.5+10.9 n.s. 
Maturity fears 25.8+8.0 23.5+6.4 n.s. 25.8+4.1 27.0+8.0 n.s. 
Perfectionism 18.5+4.8 17.8+6.2 n.s. 18.5+5.01 19.8+6.1 n.s. 
Interpersonal distrust 24.6+4.5 18.9+5.2 u 23.5+3.9 24.4+6.2 n.s. 
BDI 11.0+10.2 13.4+7.2 n.S. 17.1#10.7 17.3+11.2 n.S. 
GSI (transformed into f values) 48.3+9.7 45.4+6.3 n.s. 52.1+10.9 52.4+10.9 n.s. 
BMI 26.2+45.3 27.0#6.0 n.S. 30.5+4.7 30.9+44.8 n.S. 
Relative HbAlc 1.5+0.4 1.6+0.5 n.s. 1.8+0.3 1.6+0.3 n.s. 
P>.05. 
* P<.05. 


** P<.0l. 
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Table 4 


Psychometric variables, BMI, and relative HbAl(c) of type-1 diabetic patients with an ED with and without insulin-purging 


Patients with insulin-purging (n=5) 


Patients without insulin purging (n=8) 


Test/scale 1 T2 TI T2 

EDI 
Drive for thinness 27.6+10.4 30.8+6.9 24.1+5.8 20.6+44.8 
Interoceptive awareness 29.2+12.8 32.8+10.3 27.1+6.9 24.1+4.7 
Bulimia 21.4+12.2 24.3+9.1 16.6+3.6 16.0+4.7 
Body dissatisfaction 30.4+2.3 42.8+2.6 28.6+3.1 40.1+8.5 
Ineffectiveness 32.8+5.2 33.8+11.2 28.1+3.5 21.9#10.7 
Maturity fears 25.3+#11.0 26.3+6.2 23.0+#6.9 22.3+8.0 
Perfectionism 22.4+5.7 22.8+4.7 17.6 44.3 14.3+44.4 
Interpersonal distrust 26.8+2.3 19.8 +4.4 23.1+5.0 19.4+6.2 

BDI 14.0+14.3 15.8+9.0 7.8+5.3 12.0+6.3 

GSI (transformed into f values) 48.8+10.9 50.4+8.0 47.6+8.6 42.6+2.8 

BMI 22.8+4.6 22.3+3.3 27.5+5.4 30.3+5.1 

Relative HbAlc 2.0#0.6 1.5+0.2 1.4#0.3 1.5+0.4 


of the type-1 diabetic sample were relatively low at TI and 
T2. Type-2 diabetics scored considerably higher with mean 
values just under clinical significance in both BDI and GSI. 
Of the 13 type-1 diabetics with an ED, five patients omitted 
insulin deliberately in order to lose weight. These patients 
showed both higher scores on all measured psychological 
scales, a higher BMI, and worse glycemic control compared 
to the eight diabetic patients without insulin omission. With 
regard to the small subsamples, statistical analyses were not 
appropriate (Table 4). 


Discussion 


Follow-up studies on diabetic patients with an ED are 
rare and have been exclusively performed on type-1 dia- 
betics. As we have been able to demonstrate previously, 
there seems to be no considerable difference in prevalence 
rates of EDs between type-1 and type-2 diabetic samples 
with lifetime prevalence rates between 10% and 14% [23]. 
The majority of controlled studies identified comorbid 
diabetic samples as high-risk patients with regard to glyce- 
mic control [8,16-19] and diabetic lesions [17,18,20]. 
There have been only two follow-up studies on comorbid 
diabetic samples with an ED [20,21], which differ from our 
study in several aspects. They were exclusively performed 
on adolescents with type-1 diabetes in specialized diabetic 
treatment centers. The questionnaire-based study of Rydall 
et al. [20] assessed eating behavior of 91 type-1 diabetic 
patients using hierarchical categories (highly, moderately, 
and nondisordered eating). This study demonstrated that 
disordered eating at baseline was associated with retinop- 
athy 4 years later. Bryden et al. [21], using the ED 
Examination (EDE) [39], which is comparable to the SIAB 
[27], examined 65 patients of the same age group. They 
found three cases of EDNOS at baseline examination and 
four cases at follow-up 8 years later. However, no case of 
AN or BN could be identified at either assessment. No 


significant worsening in glycemic control during follow-up 
could be detected. 

The present study describes 2-year outcomes for 36 cases 
of type-l and type-2 diabetes with an ED who had been 
originally identified within a sample of 663 diabetic 
patients. A high proportion of the subjects (94.7%) com- 
pleted both the initial and follow-up interviews. The data 
collected represented a thorough assessment of ED-related 
psychopathology together with longitudinal glycemic con- 
trol and body mass. 

We found that EDs tended to persist over time. Only 
13.9% did not fulfill the criteria of an ED at follow-up. 
Embotional distress, especially depression, was not exceed- 
ingly high within the comorbid type-1 diabetic subsample 
compared to the normal population. The improvement with 
regard to interpersonal distrust as the only psychological 
variable, which changed significantly in the type-1 diabetic 
subsample during follow-up, cannot be explained clearly. 
Although the subgroup of five insulin-purgers was too small 
for statistical evidence, they showed more serious psycho- 
pathology with regard to every measured psychological 
variable, higher BMI, and worse metabolic control com- 
pared to the type-1 diabetics with an ED but without insulin 
omission. These results are in line with studies on insulin- 
purgers to be identified as a distinctive risk-group not only 
with regard to metabolic control but also to psychiatric 
comorbidity [40-42]. In contrast to the type-1 diabetic 
sample, comorbid type-2 diabetic patients showed consid- 
erably more emotional distress and depressive symptoms at 
baseline and follow-up. ED-related symptoms like “drive 
for thinness” and “body dissatisfaction” increased signific- 
antly in this period, whereas no significant change could be 
observed with regard to body mass and glycemic control. 
According to the average BMI, however, the majority of 
type-2 diabetic patients was obese and mean body mass 
even increased during follow-up. Besides the social pressure 
on overweight and obese individuals in Western societies 
[43], type-2 diabetic patients are urged to lose weight for 
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medical reasons especially with regard to diabetic lesions. 
However, corresponding to our results, weight reduction 
measures, especially in obese type-2 diabetic patients, are 
usually not successful at least on a long-term basis [44]. 
Consequently, weight control ambitions increase and body 
satisfaction as a keystone of self-esteem decreases, enhan- 
cing the vicious circle of restraint eating and binge eating 
[45]. Our results are in line with two follow-up studies 
[21,46] on type-1 diabetic samples demonstrating that 
weight gain was accompanied by marked increases in body 
shape concern, weight concern, and dietary restraint as an 
important etiological factor in the development and main- 
tenance of EDs particularly in women. 

The main limitations of our study were the rather short 
duration of the follow-up period and the small sample. We 
must of course keep in mind that a subsample of 1200 
diabetics would have been necessary at baseline in order to 
double the subsample of diabetics with an ED. The dropout 
rate was rather low (5.3%) and diagnostic status was 
determined by interview, providing data of accuracy super- 
ior to studies utilizing questionnaire data. Similar to former 
surveys [47,48], the recruitment of type-2 diabetes patients 
may not be representative because of the fact that the 
majority of type-2 diabetes patients receive treatment from 
general practitioners. There might be a considerable number 
of problem cases among those type-2 diabetes patients who 
are referred to a diabetes center by their general practitioner. 
However, given that our sample was recruited exclusively in 
diabetic centers, it does not have the biases inherent in those 
populations consulting psychotherapy (e.g., chronicity and 
high rates of comorbidity). There is increasing evidence that 
the comorbidity of EDs and diabetes is a considerable risk 
factor for poor diabetic control and diabetic lesions. How- 
ever, the results of our study suggest that although ED 
symptomatology persists in most cases, only a minority of 
diabetics consult professional psychotherapy. Unfortunately, 
therapy results were meager at least with regard to eating 
pathology raising the question of more adapted treatment 
strategies for these comorbid patients. Type-2 diabetics in 
our sample reflected the plight of the vast majority of obese 
people trying hard to lose weight without long-term effects 
yet with adverse effects on body satisfaction, self-respect, 
and self-esteem. Future research will show whether a non- 
dieting approach, for example [49,50], especially in certain 
subgroups of obese people such as type-2 diabetics with or 
without an ED, will meet with more success concerning 
eating behavior, body weight, glycemic control, and psy- 
chological variables. 
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